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This exploratory study of IT project teams in Serbia investigates how the choice of agile 
methods in different development project teams affects the return-on-investment (ROI). In this 
paper different types of software project teams are analyzed in order to examine and identify 
the business-value of using agile methods. In various software development project teams, the 
ROI of agile methods is yet to be fully explored, while the ROI of traditional methods is well-
understood. Since ROI is important indicator of the projects success, in this paper we exam-
ine the factors that influence the ROI both from software solution customer point of view, and 
different agile project teams. 
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Introduction 
The literature dealing with agile methodolo-
gies often states the faster return on investment 
(ROI) as an advantage over the traditional meth-
odologies. As confirmation of this claim, it is 
stated that the return on investment becomes 
greater than zero immediately after the first sprint 
[1]. The ideal return on investment would be a 
delivered product which, after the first Scrum 
sprint possesses functionalities that can start re-
paying the investment [2] [3]. However, the 
product that results from the first sprint is very 
difficult to have a sufficient set of functionalities 
so that the client could immediately have a return 
on investment. For example, it is difficult for a 
bank to have the return on investment after the 
first sprint in which the functionality of client da-
ta entry was implemented but not the functionali-
ty which enables the bank to provide consumer 
loans to customers. Therefore, the key issue is 
how to determine the critical mass of functionali-
ties [4] which defines a set of required function-
alities whose implementation starts the return on 
investment for the client. 
The critical mass of functionalities can be defined 
by the client only; that is, only the software solu-
tion purchaser who defines required functionali-
ties, features and quality of the specific software 
solution can estimate which minimum set of 
functionalities and features of the software solu-
tion in what moment on the market can lead to 
the beginning of the return on investment. This 
setting is possible in systems: 
  which can be introduced in phases 
  in which a certain set of functionalities is 
launched on the market in order to retain the 
interest of the market for a specific product or 
set of services. 
On the other hand, many systems due to their 
functional demands or the marketing strategy 
cannot be introduced in phases but have to be ful-
ly implemented before production. A recent sys-
tematic literature review conducted by Rico [5] 
identified the ROI of agile and traditional meth-
ods, in so far a very few empirical studies have 
focused on a different types of project teams. In 
the focus of any software development project 
are project teams therefore examination of the 
main impacts on ROI on different types of devel-
opment teams are examined in this paper.  
 
2 Literature Review 
 
2.1 Agile Methodologies 
Agile development software methods are often 
referred to as “lightweight” approaches to IT pro-
ject management, as they are in direct contrast to 
the traditional long-term, plan-driven, document-
heavy, bureaucratic approach to managing soft-
ware development [6]. According to the Agile 
Manifesto [7] agile is based on a set of principles 
that focus on customer value, iterative and in-
cremental delivery, intense collaboration, small 
integrated teams, self-organization and small and 
continuous improvements [8]. Agile methodolo-
gies have been influenced largely by Lean Pro-
duction techniques, which were introduced in the 
Toyota Production System (TPS) by Taiichi-
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Ohno[9]. The impact of lean thinking is only be-
ginning to be felt in the software industry today. 
Lean software is based on a set of proven eco-
nomic and mathematical principles that describe 
the flow of product information through larger 
business value chain, and include five elements 
such as [1]: 
  Sustainably delivering value fast 
  Respect for people 
  Continuous improvement 
  Management support 
  Product development flow 
There are many popular implementations of agile 
methodology, such as Scrum, XP (eXtreme Pro-
gramming), DSDM (Dynamic Systems Devel-
opment Model), Crystal, OUP (Open Unified 
Process), FDD (Feature Driven Development), 
MSF (Microsoft Solution Framework) for Agile, 
Agile project management framework (APM), 
Lean development, Rapid Application Develop-
ment (RAD) etc. (Figure 1). 
 
 
Fig. 1. Agile methods 
 
In recent years, research in the area of agile 
methods has grown due to the increase in the 
number of software project teams that use an ag-
ile approach. A major impact on project success 
is often related to agile methodologies. However, 
in spite of the growing popularity of agile man-
agement the rate at which software projects are 
failing is still alarming. According to Scott W. 
Ambler [10], the success rate for agile projects is 
83% for small teams, 70% for medium-sized 
teams, and 55% for large teams (more than twen-
ty-five people). Based on these facts it is clear 
that team size has a direct incidence on the suc-
cess rate of the project. Since return on invest-
ment is an important indicator of the project suc-
cess, in this paper, the key factors that influence 
the ROI in different project teams are examined.   
 
2.2Agile Method “Scrum” 
Scrum is an agile, lightweight framework for 
managing and controlling software development 
in rapidly changing and distributed environments 
[11]. Scrum is especially useful for project man-
agement and teamwork because it provides effec-
tive communication in the form of boundary ob-
jects (artifacts) and spanners (roles), it provides 
effective social integration by building up project 
team, and it provides needed control and coordi-
nation mechanisms [12]. Scrum has three major 
components:  
  Scrum roles - simple team structure that in-
volves roles such as: Product Owner, Scrum 
Master, and Team Members. Product owner 
identify and prioritize system functionality in 
form of a Product backlog. Scrum master is 
responsible for tracking project status, defines 
the sprint duration, runs the daily meetings, 
helps team productivity, resolve current prob-
lems etc. The Scrum team is self-organizing, 
and usually a cross-functional team that con-
sists of five to ten people who work full time 
on the project. The team members are respon-
sible for building and testing system quality. 
  Scrum artifacts -the main artifacts are: User 
stories, Product Backlog, Sprint Backlog, and 
Burndown chart. User story is specifications 
of requirements that consists of a title and a 
brief, usually narrative, description of the de-
sired functionality. Features and user stories 
express functional requirements. The product 
backlog consists of features, nonfunctional re-
quirements, bug fixes, and all that needs to be 
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on time and within specified resources. The 
sprint backlog is the set of priority stories 
planned for implementation in an iteration 
(called Sprint). Sprint usually lasts two or four 
weeks. There is only one backlog for the 
team. At the start of the sprint, the team 
breaks down each story into a set of tasks, and 
when a task is finished it is registered on a 
burn down chart. 
  Scrum process -major activities are: the 
sprint planning meeting, the kickoff, the 
sprint, the daily Scrum, and the sprint review 
meeting. The Scrum process starts with a 
sprint planning meeting where the targeted 
functionalities are broken down and estimat-
ed. In the first part of Scrum meeting, the 
team defines the product backlog (the list of 
the user requirements), and determines the 
sprint goal (the formal outcome from particu-
lar sprint). In the second part of the meeting, 
the focus is on creating the sprint backlog. On 
the kickoff meeting the team defines the high-
level backlog and the major project goals. 
Every day the Scrum team meets in a daily 
short stand-up Scrum meeting where they 
share what they did, plan to do or are doing, 
and also share eventually problems or new 
ideas. The sprint review meeting is more in-
formal and is held at the end of each sprint 
where developed functionalities are presented 
to the product owner.  
The Scrum process as defined in the theory [2] 
cannot support the processes that occur in prac-
tice as a result of changed requirements (func-
tional and non-functional). To answer real pro-
cess requests [13], Scrum framework has to be 
modified to support the necessary processes and 
activities that follow the process and implementa-
tion of the required changes. The modified Scrum 
process that involves activities for successful re-
quirements change management during project is 
shown in Figure 2. 
 
 
Fig. 2. The modified Scrum process [13] 
 
2.3 Return on Investment of Agile Methods 
There are many types of major metrics, models, 
and measures for measure the performance of ag-
ile software development projects. Some popular 
techniques are payback analysis, return on in-
vestment, net present value etc. However, ROI 
metrics are usually used to evaluate the economic 
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(IT) [5]. ROI is a percentage rate that measures 
the relationship between the amounts the busi-
ness gets back from an investment and the 
amount invested [14]. However, ROI is a com-
mon way to measure the business value of agile 
methods for developing new software products 
[15], which can be presented as: 
 
ROI  
                
     
∙ 100% 
 
where: 
  Benefits – total amount of money gained from 
agile methods (includes economic benefit 
from using new system) 
  Costs – total amount of money spent on agile 
methods (includes training, coaching, auto-
mated tools, etc.) 
The ROI of agile methods when compared to the 
traditional methods is significant, because of the 
lower costs, fewer defects, and lower total life 
cycle costs [15]. Agile development focuses on 
cross-functional teams, rapid iterations with con-
tinuous customer input, on building working 
software that people can get hands on quickly, 
versus spending a lot of time writing specifica-
tions up front [16]. The most popular agile meth-
od is Scrum which is used by many large and 
small companies including Microsoft, Google, 
Motorola, SAP, Cisco, etc.  
Scrum structures software development in cycles 
of work called Sprints which last no more than 
one month. At the beginning of each Sprint, a 
cross-functional team selects customer require-
ments from a prioritized list of features written in 
the product backlog. When it comes to Scrum 
theory, return on investment (ROI) is usually cal-
culated by the formula [16]:  
 
ROI = Business value / Effort 
 
where Business value and Effort are expressed in 
points given to the Product backlog items. The 
Scrum role of Product Owner is responsible not 
only for monitoring the return on investment but 
also for its management by making the Product 
Owner responsible for the prioritization of the 
Product backlog items. By calculating the ROI 
for the Product backlog items, a prioritization of 
the Product backlog items can be done and the 
ROI can be maximized immediately in the first 
sprints. Yet it requires a great simplification and 
is possible only in the ideal case i.e. theory. 
This calculation of the ROI is essential for the 
Scrum team, but it is not necessarily important to 
the software purchaser, especially to manage-
ment. The management will always calculate the 
ROI as the ratio of invested money and return on 
investment. The ROI is not affected only by the 
methodology [17] [18] [19] but also by the re-
quired functionalities, the technologies used in 
the development, the platform on which the 
front-end applications is executed, marketing, 
contracting, etc. 
 
3 Proposed Methodology 
The following chapter focuses on the methodolo-
gy used to identify and analyze ROI within dif-
ferent project teams. This study has been made 
with the development teams where authors of this 
paper were project managers or part of project 
teams. The ROI is analyzed both from perspec-
tive of different types of development teams and 
customers who purchase software solutions.   
The most teams that develop software solutions 
can be divided to: 
1.  teams which develop products for their own 
performance on the market 
2.  teams that develop products at the request of 
another company (contracts) 
3.  teams that develop products for internal use 
in companies where they work (in house) 
For each type of teams Scrum agile method is 
used. From customer perspective, ROI is ana-
lyzed in two types of projects: 
1.  Implementation of the ERP solution 
2.  Implementation of the e-commerce solution 
Within these two types of projects, traditional 
methods are used, such as ASAP methodology 
for implementation of SAP ERP solution and 
Microsoft Solution Framework (MSF) for im-
plementation of e-commerce solution. 
During and after projects implementation, data 
that had been collected were costs and benefits 
(income) of the developed projects. Considered 
costs were costs associated with developing the 
system, and operation and maintenance costs.
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Fig. 3. Proposed research methodology 
 
Considered benefits of the project were both tan-
gible and intangible benefits. They are represent-
ed as total amount of money gained from used 
methodology (derived from operation of new sys-
tem). The proposed research methodology is rep-
resented in Figure 3. 
 
4 Analysis and Results of Return on Invest-
ment in Different Project Teams 
Projects for development of software products 
differ in many ways, not only in the functionali-
ties that the product should possess, in the tech-
nologies used for development, or project man-
agement methodologies but also in the manner of 
obtaining and initiating development projects, the 
model of financing, the strategies for market per-
formance, marketing, etc. 
 
4.1Teams Which Develop Products for Their 
Own Performance on the Market 
Teams that develop products for wider market, 
they develop products based on the company 
management vision or based on the idea of an 
employee or on the market research. These teams 
usually develop business solutions such as ERP, 
CRM, BI systems or systems for some specific 
needs of certain branches of activity, but also for 
small and medium systems with different purpos-
es (Web sites, services, etc.). These projects take 
longer to finish since they are usually massive. 
All investments in product development are on 
the side of the company that works on the soft-
ware development. Business decisions about 
product development should be based on the 
market research and projections of market trends. 
After its appearance on the market, the product 
may return on investment and make some profit. 
Due to the changes on the market or because of 
financial reasons, the company management may 
decide, at some stage, that the project is unprofit-
able and may stop it. Figure 4 represents the 
summary amount of investment and return on a 
monthly basis on the project of a web based 
software system which includes a web applica-
tion for a mobile client and a web administration 
application used for billing certain services. 
Scrum was used for project management. 
 
 
Fig. 4. Sum of investment and sum of income by months of the web based project 
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All sprints were completed on time and at the end 
of each sprint the set of anticipated functionalities 
was delivered. The company that developed the 
software made a business decision to invest in the 
development of the aforementioned software sys-
tem and offer it via the web to different business 
systems. The company that developed the soft-
ware system, hosted the solution, too; that is, 
they invested in and provided the server hard-
ware, server licenses, links, support and mainte-
nance. In the fifth month since the beginning of 
the project, the server hardware and server li-
censes were purchased and the necessary links to 
the Internet were leased and set up. In the sixth 
month, the first production version was imple-
mented and the first contract was signed with an 
external system user. 
Figure 5represents the percentage of the return on 
investment per month. It can be seen that the first 
return of funds occurred in the sixth month since 
the beginning and that for the total return on in-
vestment of 100%, 17 months were needed. 
 
 
Fig. 5. ROI by months for web based project 
 
The factors that have an impact on the return on 
investment are the following: 
  the product needed to have all the required 
functionalities so that it could be put into pro-
duction environment i.e. so that the exploita-
tion of the product could start. Thus the prod-
uct could not be put into production before the 
end of the last sprint; 
  the sale depended on the set of functionalities 
that could be presented to potential buyers. 
Because of that, a larger part of the function-
alities (over 80%) had to be finished before 
presenting the product to the buyers; 
  the sale depended on references that the use of 
the specific product have had because there 
have already been similar products on the 
market. Therefore, it was important for the 
product to offer new functionalities and to 
show excellent results for the first users; 
  the sale was not too dependent on the tradi-
tional marketing activities because the product 
was developed for a specific industry sector 
and was not intended for a widespread use. 
Therefore, marketing expenses did not burden 
the project additionally and the return on in-
vestment did not depend on the traditional 
marketing activities. 
The project was successful and fulfilled the ex-
pectations of management at this particular mar-
ket. The choice of Scrum framework for manag-
ing this development project did not have any 
crucial influence on the ROI and the success of 
the project. 
 
4.2Teams that Develop a Product Based on a 
Contract with an External Company 
A large number of contracts for development of 
software products are signed after a tender where 
the ordering party (Client) defines what kind of 
product wants to purchase. Based on the docu-
ments that the client has created and which are 
usually not clear enough, the potential supplier of 
the desired software gives an offer defining the 
delivery time and price. Only after signing the 
contracts, a detail analysis, documenting of what 
is to be done (user scenarios) and the develop-
ment itself start. Common characteristic for all 
these development projects is that the initial 
analysis is very short and it is based on insuffi-
cient information. Also, the development time 
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and price is decided by the sellers who, by their 
best offer for the client, try to get the project, get 
the commission and engage their development 
team. In many cases the development cost ex-
ceeds the contract price. The reasons for this can 
be the following: 
  the client constantly expands the functionality 
requirements because the tender documenta-
tion wasn’t clear and complete enough; 
  the necessary resources and development time 
were underestimated because of insufficient 
information; 
  the seller gave the lowest possible price in or-
der to get the contract and the sales commis-
sion and the blame for the failure of the pro-
ject was transferred to the development team; 
  the original offer did not include maintenance 
cost and the contracts concerning maintenance 
were not signed although in most cases these 
development teams maintain concrete solu-
tions and provide customer support. 
The Figure 6 represents the sum of investment 
and the sum of income by months for a project 
obtained in the tender. Software development 
project consists of an application for tablet PC in 
vehicles which communicates with headquarters 
via the web, a Pocket PC application for agents 
on the field, and an application for GPS tracking 
of the client’s vehicles. The first installment of 
the total amount was paid to the development 
company right after the signing of the contract 
and the beginning of the project. Scrum was used 
for project management. All sprints were finished 
on time and at the end of each sprint a set of 
functionalities was delivered to the client. Before 
every sprint there were some changes and the ad-
ditional requests from the committee formed by 
the client and consisting of the client’s employees 
and an external oversight body. Each change and 
additional requirement had to be negotiated be-
cause the requests in the tender documentation 
were not clearly defined and detailed so every 
new requirement made the project more and more 
expensive. However, the firm that developed the 
project delivered the first version of the project 
and collected the second installment from the cli-
ent. Then, some senior managers of the client 
who had seen the product for the first time started 
defining additional requests claiming that the 
tender documentation implied that by default. In-
stead of paying the last installment one month af-
ter the delivery of the first version as the contract 
had defined it, and under the pretext that the 
product was not complete without the additional 
changes and improvements, the last agreed upon 
installment was paid in the fourteenth month 
from the beginning of the project. In Manifesto 
for Agile Software Development [7], its authors 
say that they appreciate more “the cooperation 
with clients than contractual arrangements”. The 
point is that a company which develops and sells 
software solutions has to get paid adequately for 
its work in order not only to return on investment 
but also to make profit.  
 
 
Fig. 6. Sum of investment and sum of income by months for tender based project 
 
In the Figure 7, which represents the percentage 
of ROI, it can be seen that the ROI did not reach 
100% even after the last installment. Not only did 
not the company that worked on the development 
make profit but they were also at a loss. In many 
cases in practice, the ROI in the projects acquired 
in tenders does not exceed 80%.
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Fig. 7. ROI by months for tender based project 
 
The factors affecting the return on investment are 
as follows: 
  the product had to have all the required func-
tionalities so that it could be placed in the 
production environment i.e. that it could begin 
to be used. Thus the product could not be 
placed in production before the end of the last 
sprint; 
  obtaining the contract in the tender depended 
mostly on the lowest possible price of the 
product that the bidder defined; 
  the sale did not depend on investment in any 
traditional marketing activities. 
The project was not successful and did not meet 
the expectations of the project implementers. On 
the other hand the client did get a quality product 
at a very low price. The scheduled project reali-
zation time limit was not broken, that is from the 
point of view of the client the project was suc-
cessful. The choice of Scrum as framework for 
managing this particular development project did 
not have any crucial influence on the ROI and the 
project success.  
The contracts for development of software pro-
jects are not obtained in tenders only. They can 
be obtained in direct negotiations with a client 
and these projects are more favorable for a soft-
ware development company. 
 
4.3 Teams which Develop Products for Use in 
the Company Where They Work (in House) 
After the initial development that should secure 
the minimum of functionalities of a specific 
software product which cover the required mini-
mum of business processes, all further activities 
are developing of new functionalities or changing 
the existing functionalities. The initial software 
development is sometimes avoided by purchasing 
the source code of an existing software solution 
from a software development company. The most 
requests for new functionalities or demands are 
not significant when it is compared with required 
resources, time and cost. In most cases, develop-
ment teams also provide user support and 
maintenance of specific solutions. 
The work of these teams is almost impossible to 
organize in accordance with agile or traditional 
methodologies because of large number of de-
mands, small size of these demands and very dy-
namic development. For example, in these teams, 
daily Scrum meetings do not make any sense be-
cause: 
  teams are very small (2-3 developers usually). 
In most cases only one developer works on 
realization of one request; 
  many demands that should be realized require 
few man-hour, not few man-day; 
  due to the heterogeneity of requests, it is not 
possible to consolidate larger number of small 
requests into a larger one in order to organize 
team work. 
It is impossible to track the return on investment 
(ROI) when it comes to working in teams on a 
large number of requests for changes and im-
provements that are small in scale. Since these 
teams are employed in business systems, they are 
treated as services for the business systems and 
the salaries of the team members are treated only 
as an expense and the return on investment is not 
considered because the small size of the requests 
prevents that. On the other hand, when it comes 
to great number of changes and improvements, it 
is possible to organize outsource teams but in 
most cases their engagement is also treated as an 
expense and the ROI is not tracked. 
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5 ROI Analysis from the Aspect of a Software 
Product Customer 
ROI is not important only for companies that de-
velop software products but also for companies 
that purchase software products for their own use 
or their performance on the market via the Inter-
net. 
 
5.1 ROI in Projects of ERP Solution Imple-
mentation 
Figure 8 represents the summary amount of in-
vestment and return by months for the project of 
acquisition and implementation of an ERP sys-
tem by one industrial company. Along with the 
purchase of ERP system licenses, the project an-
ticipated a certain customization (adjustment) of 
the system, migration of existing data and train-
ing of users and administrators. After seven 
months, from the beginning of the project, the 
necessary hardware and software licenses were 
bought. After eight months the system was de-
ployed and after nine months from the beginning 
of the project the last installment was paid. The 
system returns an estimated monthly amount. 
 
 
Fig. 8. Sum of investment and sum of income by months for ERP based project 
 
In figure 9, which represents the percentage of 
ROI, it can be seen that the ROI in these cases is 
very slow. 
 
 
Fig. 9. ROI by months for ERP based project 
 
The factors affecting the return on investment are 
as follows: 
  the product had to have all the required func-
tionalities so that could be deployed to the 
production environment i.e. that could begin 
to be used. Therefore, the product could not 
be deployed before the end of the last sprint; 
  the client uses the system in his internal busi-
ness operations. 
The project was successful for the client and the 
project implementer and met the expectations of 
both. The project implementer used his own 
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methodology in the development of the project 
but the choice of methodology did not have any 
crucial influence on the ROI and the project suc-
cess. 
 
5.2 ROI in the Project of Implementation of E-
Commerce Solution 
For companies that buy software for their own 
performance on the market via the Internet, the 
return on investment depends on factors such as: 
good market analysis, well-designed application 
and its contents, well thought-out market strate-
gy, marketing, etc. Figure 10represents the sum-
mary amount of investment and the summary 
amount of return on investment by months on the 
project of implementation of a site for selling 
goods which the purchaser of the solution offers 
on the Internet. For project management, an in-
ternal modification of Microsoft Solution 
Framework (MSF) was used. All iterations were 
completed on time and after the each iteration a 
set of functionalities was supplied. Eight months 
since the beginning of the project, it was set up 
on production. The system had to have all the re-
quired functionalities, i.e. it could not have been 
set up in phases because the market performance 
strategy and market positioning relied on several 
functionalities that the competition, which had al-
ready had sites for sale on line, should not have 
seen before the time. 
 
 
Fig. 10. The sum of investment and the sum of income by months for e-commerce based project 
 
As it can be seen in figure 11, the company in 
question had the return of ROI higher than 100% 
only after eighteen months, meaning that the 
company started earning money on the specific 
software system. 
 
 
Fig.11. ROI by months for e-commerce based project 
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The factors affecting the return on investment are 
as follows: 
  the product had to have all the required func-
tionalities so that it could be placed in the 
production environment i.e. that it could begin 
to be used. Thus the product could not have 
been placed in production before the end of 
the last sprint; 
  the success of the project depended on some 
new functionalities that other systems for the 
same purposes did not have; 
  the success of the project depended on the 
market analysis where the sale of the assort-
ment of goods that the client offered was ana-
lyzed; 
  the success of the project depended on the 
planned strategy in the market; 
  the success of the project depended on invest-
ing in traditional marketing activities. 
The project was successful and met the expecta-
tions of the management of both the client and 
the implementer of the project. The choice of 
MSF as a management methodology for this spe-
cific development project did not have any cru-
cial influence on the return of investment (ROI) 
and the success of the project. 
 
6 Conclusion 
If a development team delivers a software prod-
uct with required functionalities, on the planned 
schedule with planned resources and costs, then 
the specific project has been successful for the 
development team. This does not mean that the 
specific project has been successful for the entire 
company and also, does not mean that the project 
will be financially viable. The choice of some ag-
ile methodology for managing development pro-
jects, can bring additional optimization to the de-
velopment team and reduce development cost [5]. 
On the other hand, most teams which work to-
gether on different projects for many years and 
use some iterative (traditional) methodology for 
project management, have already optimized 
their work on the project by adjusting the meth-
odology that they use. Thus, the choice between 
Scrum and any other agile methodology is un-
likely to make any significant optimization of 
work in such teams, but finer adjustments. There-
fore, the use of agile methodologies for success-
ful teams cannot be a decisive factor where the 
return on investment is concerned [20].The return 
on investment in practice depends on many fac-
tors such as the product quality, the features, the 
services and contents it offers, the market analy-
sis, the market projections, the contracting, good 
market strategy, marketing, etc. Therefore, there 
are many decisive factors in addition to the opti-
mization of the development team that should be 
kept in mind, planned, monitored during the pro-
ject in order the project to be successful for all 
parties involved in the project. 
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